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Selection of plant pathogens for Raman spectroscopy
The most common regulated phytopathogens with deep phylogenetic diversity were selected. For instance, among the genus Erwinia, E. stewartii (also known as Pantoea stewartii subsp. stewartii) is a causal agent of Stewart's wilt of susceptible corn cultivars [2] while E. chrysanthemi causes both soft rot and wilt diseases in a variety of agriculturally important plants, including ornamental plants and food crops.
Therefore, both E. stewartii and E. chrysanthemi represent the main pathogen transmission route in the international trade [9] and are considers as an A2 quarantine pest. On the other hand, Clavibacter michiganensis causes serious bacterial diseases in a broad range of plant species. Based on genetic markers, host specificity, and bacteriological characteristics, five C. michiganensis subspecies have been identified, of which three (C. michiganensis subsp. michiganensis, C. michiganensis subsp.
sepedonicus and C. michiganensis subsp. insidiosus) are classified as quarantine organisms worldwide, making them subject to international quarantine regulations. C. michiganensis subsp. michiganensis causes bacterial wilt and canker of tomato (Solanum lycopersicum) [4] while C. michiganensis subsp. insidiosus is a seed-borne pathogen that causes wilting and stunting in alfalfa, which is the most important forage crop worldwide. [2] P. syringae is a gram-negative, rod-shaped bacterium with polar flagella. Over 60 different P. syringae pathovars have been discovered over an extremely wide host range. [7] P. syringae pv. pisi is a seedborne pathogen that causes pea bacterial blight while P. syringae pv. tomato causes the bacterial speck of tomato.
Both strains are distributed worldwide and can initiate spells of potentially devastating disease that will severely reduce yield and seed quality. [6] Burkholderia gladioli is a gram-negative, rod-shaped bacteria that causes disease in both humans and plants. 19 In plants, onion is the most common host of B. gladioli pv. alliicola.
Plants may be infected by multiple pathogen strains, simultaneously or individually, that demonstrate very similar, or even identical, pathogenic symptoms. For instance, we isolated two pathogens B. gladioli pv. alliicola and E. chrysanthemi from onion bulbs. The visual differences of the diseased individuals were subtle, or even imperceptible, to trained personnel ( Figure 1 ). Thus, both B. gladioli pv. alliicola and E. chrysanthemi were included in this study to explore the ability of micro-Raman spectroscopy to diagnose plant pathogens that are closely related pathogenically. positive strain should be identified. Meanwhile, the culture-free spectra of this strain will be included in the spectral library to expand the spectral coverage for each strain.
If no positive strain has been found in the library, this strain would be taken as an unknown and cultivated in proper condition for 16S rDNA sequence identification.
Spectra of this unknown should also be included in the library. Finally, Raman spectra are collected from a wider range of pathogens (genera, species, subspecies, pathovar, and strains); moreover, for each pathogen, spectra of a larger number of isolates at conditions of both culture-free and pure-culture are included.
